Changes in rat sperm membrane glycosidase activities and carbohydrate and protein contents associated with epididymal transit.
Rat spermatozoa were recovered from the caput, corpus, and cauda epididymides and assayed for glycosidase activity, total nonamino (neutral) carbohydrate, and protein content. The activities of beta-glucosidase, beta-galactosidase, beta-N-acetylglucosaminidase, and beta-N-acetylgalactosaminidase were fluorometrically assayed in spermatozoa and membrane-enriched fractions. Except for beta-glucosidase, the activities of the glycosidases based on protein content were greatest in whole sperm and membrane-enriched fractions obtained from the cauda epididymides. Based on sperm concentration, however, glycosidase activities increased proceeding from the caput to the corpus epididymides, then declined from the corpus to the cauda epididymides. Analyses of nonamino carbohydrate and protein content based on sperm number indicated regional trends similar to those of glycosidase activity. Total nonamino carbohydrate and protein content were highest in corpus sperm, and lowest in cauda sperm. These data indicate major quantitative changes in cell surface carbohydrate as spermatozoa traverse the epididymis. A positive correlation for the membrane-enriched fraction between increasing glycosidase activity and decreasing carbohydrate and protein content suggests that glycosidases may play a significant role in modifying the spermatozoon surface during epididymal transit and maturation.